(19) 



Europais hes Pat en la mt 
European Patent Offi e 
Office europeen des br vet 



BigiiiiDiiiiiiiii 

(id EP 0 801 489 A2 



(12) 



(43) Date of publication: 

15.10.1997 Bulletin 1997/42 

(21) Application number 97660034.6 

(22) Date of filing: 21.03.1997 



EUROPEAN PATENT APPLICATION 

(51) Intel* H04M 1/02, E05D 11/10 



(84) 


Designated Contracting States: 


(72) 


Inventor. Repo, Markku - VV 




DE FR GB SE 




33720 Tampere (R) 


(30) 


Priority: 11.04.1996 Fl 961587 


(74) 


Representative: Lassen I u s, Blrgltta Maria - 








Berggren Oy Ab, 


(71) 


Applicant: NOKIA MOBILE PHONES LTD. 




ro. Box 16 \ \ v f. '*'Z-L:. 




24101 Salo(Fl) 




00101 Helsinki (Fl) ."'7.' 7 ' ^ 



CM 

< 

O) 
00 



(54) Hinge mechanism for fastening the two parts of a foldable apparatus to one another 



(57) The invention relates to a hinge mechanism tor 
a foldable device. The previously known devices of this 
type do not stay in the open position in the desired man- 
n r, but they either open too much or close too easily. 
The hinge mechanism according to the invention locks 
the device in the open position, from which ft does not 
open further even by using more force. Closing takes 
place using little force, whereby the amount of the force 
required is easy to adjust by altering the shape of the 
hinge pins. The hinge pin is divided into two parts (10a, 



10b). The first hinge pin (10a) is locked in axial transition 
to the first hinge lug (8a), and the second hinge pin (10b) 
is locked into the second lug (8b) correspondingly.- One? 
end surface of the hinge pin has ridges (12a, 12b), and 
the other end surface has corresponding slots (11a, 
11b); In the open position of the device the ridges and 
slots are matching. The shape of the ridges and slots is 
such that the device cannot be opened beyond the open 
position and that a suitably email amount of force is-re^ 
quired to close the device; ;r*v ;^ .• = .=: v- r %-;- - ; : t^ J c 
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Description 



Th invention relates to a hinge mechanism accord- 
ing to the preamble of Claim 1 . 

A hinge mechanism like this is used particularly in 
mobile phones and different electronic manual devices. 
For the operation of the devices, the two parts of the 
device must be turned to the open position, in which po- 
sition the parts are at a predetermined angle towards 
one another. The device stays in the open position by 
means of the slots and ridges of the hinge. It is desirable 
that the device is stable in the open position when it is 
used and does not close too easily. In order to close the 
device, a force is to be exerted on the folding part, and 
the exerted force must be stronger than the spring force 
of the hinge. With regard to ease of operation of the de- 
vice, the force should be neithertoo strong nortooweak. 

A hinge mechanism is known from the patent spec- 
ification EP-535 912, in which the force required to open 
and to close the device is adjusted at different strengths 
depending on whether the device is being opened or 
closed. When the device is opened, it is settled at a cer- 
tain predetermined angle in which the slots and ridges 
of the hinge mechanism meet one another. From this 
position, the device can be opened to a larger angle and 
folded to a closed position. A stronger force is needed 
to open the device further than to close it. The strength 
of the force needed is adjusted by means of the shape 
of the slots and ridges formed in the hinge lug and the 
locking piece that is in contact with it by means of a 
spring. The angles of the inclined sides of the slot and 
ridge, which have a trapezoidal cross-section, are ap- 
plied such that in the direction of rotation of the folding 
movement the pulling angle is wider than in the direction 
of rotation of the opening movement. Thus a stronger 
force is required to overcome the spring force to open 
the device further than to close it. The relative strength 
of the forces needed is adjusted by means of the angles. 
In this known construction, the opening angle can be 
widened by using more force. However, this implies an 
obvious risk that extra force exerted on the device on 
purpose or by accident may result in excessive opening 
and breaking of the device. 

The object of this invention is to achieve a hinge 
mechanism which is locked to a predetermined opening 
angle and cannot be opened beyond that point. Another 
object of the invention is to achieve a hinge mechanism 
the rigidity of which can be adjusted by simple meas- 
ures. 

The above objects have been implemented by a 
hinge mechanism according to the invention, which is 
mainly characterized in that the hinge pin is divided into 
two parts, the first of which is form-locked in axial tran- 
sition to the first hinge lug, and the second is f orm-lock d 
in axial transition to the second hinge lug, that one of 
the end surfaces of each hinge pin has slots and th 
oth r end surface has ridges of simitar snap , that th 
slots and ridges in the opposite end surfac s of the 



hinge pins forced into contact to one anoth r by the 
spring are intended to fit to one another at th pred t r- 
min d opening angle, and that the common contact sur- 
face of the slot and the ridge s ttled within it, which in 
s the direction of rotation of the opening movement of the 
hinge mechanism is the side that comes behind and op- 
erates as the pushing side, is essentially perpendicular 
towards the end surface of the hinge pin in order to stop 
the opening movement, while the opposite common 
io contact surface forms an angle smaller than 90° with the 
end surface of the hinge pin. 

With this construction, the opening movement of the 
device stops at a predetermined opening angle, and the 
opening angle cannot be widened further. In the open 
is position, the two parts of the foldable device are pre- 
vented from moving outward in relation to one another. 
The folding of the parts takes place with a relatively 
weak force which is determined in advance. Thjs en- 
sures easy and safe operation of the device. 
20 In the following, the preferred embodiment of the 
invention will be described m more detail with reference 
to the appended drawings, in which 



Figure 1 shows the foldable device with its hinge 
2s mechanism as a perspective drawing, : 

Figure 2 shows the same as Figure 1 but the hinge 
mechanism opened, without the hinge 

lugs, u ; •• 

Figure 3 shows an enlargement of the two hinge 
30 pins of the hinge mechanism and the spring 

forcing them as a perspective drawing, k 
Figure 4 shows an enlarged, exploded view of the 
mechanism according to the invention with % 
its hinge lugs, springs and hinge pins, and 
3S Figure 5 shows an enlargement of the hinge pin as 
a perspective drawing. 

Figure 1 shows a foldable electronic device 1 . which 
has two casings 1 a and 1 b. The hinging of the device is 
40 shown as a complete, closed construction. 

In Figure 2 the hinge mechanism is shown as re- 
vealed without the hinge lugs and barrels. As seen from 
the front, the left hinge mechanism 2 is a mechanism 
according to the invention. The right hinge mechanism 
45 3 is of conventional construction, and it is not described 
in more detail. 

Figure 3 shows the essential parts of the hinge 
mechanism 2 according to the invention as applied to 
the joint structure of the casings. The hinge pins 10a 
so and 1 0b are applied to the hinge opening 7 as forced by 
the spring 6. The figure shows the open position, in 
which the slots and ridges in the opposite end surfaces 
of the hinge pins are matching. 

Figure 4 shows the casings 1 a and 1 b of the device 
55 1 and the hinge lugs 8a and 8b that are fastened to them 
as immobile. Axial slots 9a and 9b have b en form d 
on the inner surface of th hinge lugs, in the position of 
the figure on the upper surface thereof, for form-locking 
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the hing pins to th m so that the pins can mov in re- 
lation to th tugs in th axial direction, but ar immobil 
in relation to them in th direction of rotation. 

The hing pins 1 0a and 1 0b ar identical. Slots 11a 
and 11b ar formed on one end surface thereof, and s. 
ridges 12a and 12b on the other end surface, see also 
Figure 5. The ridges 1 2a are trapezoidal pieces and are 
locat d in the edge zone of the end surface of the hinge 
pin. The outer side I of the trapezoid forms an extension 
of the envelope surface of the pin 1 0a; the opposite wall 10 
II is mainly parallel with the previous; the side wall III 
b tween them, which as seen from the front and clock- 
wise is the side wall that moves ahead, is rectangular 
towards the end wall of the pin and the opposite side 
wall IV is inclined towards the end wall of the pin; the is 
upper wall V is rectangular and parallel with the end wall. 
When the device is opened and closed, the upper walls 
V of the ridge 1 2a run along the end wall of the adjacent 
hinge pin, until they in the open position hit the slots 11a 
in the end wall. 20 

The slots 11a on the second end wall are of corre- 
sponding shape. The outer wall of the hinge pin has an 
axial protruding part 1 3a, 1 3b, which has a similar cross- 
section as the slot 9a of the hinge lug. 

The opening and closing of the device 1 shown in 2s 
the figures takes place as follows, see also Figures 3 
and 4. The hinge lugs 8a and 8b are fastened as immo- 
bile to the casings 1a and 1b. The location of the slot 
9a t 9b in the inner wall is precisely determined in ad- 
vanc , because the open position or the opening angle 30 
of th device is determined by the positions of the slots 
9a and 9b in relation to one another. The spring 6 is fitted 
in th hinge lug 8a, in the hinge opening 7, and the hinge 
pin 1 0a is slipped into the lug after the spring so that the 
protruding part 1 3a of the pin is in the slot 9a of the lug. 3S 
Th hinge pin 10b is slipped into the hinge lug 8b, the 
protruding part 13b in the slot 9b of the lug. The hinge 
lugs 8a and 8b are adjacent according to the Figure 1 . 
An ordinary hinge pin, forced by the spring 14, Figure 2, 
operates on the other side of the hinge pin 10b. The ad- 40 
jacent end surfaces of the hinge pins 10a and 10b with 
their slots I la and ridges 1 2b are in contact with one an- 
other as forced by the springs 6 and 14. 

The position of the casings 1a and 1 b shown in Fig- 
ur 4 is the open position of the device, in which the 4S 
opening angle is predetermined and over 90°. The angle 
position of the hinge pins 10a and 10b is the same, that 
is, the slots 11a and the ridges 12b are matching. The 
same situation is shown as solid view in Figure 3. 

The fact that the opening angle cannot be increased so 
from this even by exerting more force becomes clear 
from the following: in order to increase the opening an- 
gle, the part 1a should turn clockwise in relation to the 
part 1b, or the common pushing contact surfaces III of 
th hinge pin 10a and the hinge pin 10b should detach ss 
the slots and ridg s from one another against the eff c- 
tiv spring force. Becaus th surfac s III are at a 90° 
angle towards th nd surface, such a fore in the di- 



r ction of the axis of the hinge pin is not generat d as 
tod tach the slots and ridges from on anoth rand thus 
to allow th hinge pins to rotate in relation to on another 
towards a wider opening angle. 

in ord r to fold th devic , the part 1 a must rotat 
counter-clockwise, whereby the sides IV operate as the 
common, pushing contact surfaces. Together with the 
end level these surfaces form an angle which is smaller 
than 90°, whereby pushing one part la towards the oth- 
er 1 b generates a force in the direction of the axis of the 
hinge pin, which force pushes the slots and ridges away 
from one another, and enables the winding of the hinge 
pins and the hinge lugs into one another. 

The angle between the sides IV and the end level 
determines the strength of the force that is required to 
close the device; the smaller. the angle the smaller the 
force required. In practice, the angle is between 80° and 
40* , preferably between 70° and 60°. It appears from 
the above that the size of the angle is not critical, but it 
must be smaller than 90°. 

The hinge pins are preferably of the same shape 
also with regard to the length and the form and location 
of the protruding part 13a, 13b. This is an advantage 
with regard to manufacturing techniques. The end sur- 
faces of the hinge pins preferably have two slots and 
ridges, which are diagonally opposite. However, the 
hinge mechanism also operates with only one slot and 
ridge or with two non-diagonal slots and ridges. 

The hinge pins are preferably manufactured by in- 
jection moulding from thermoplast, such as Nylon or 
POM. They can also be manufactured from a zinc die- 
cast alloy. 

The size of the opening angle is adjusted by the lo- 
cation of the slots 9a, 9b of the hinge lugs 8a, 8b in re- 
lation to one another. Figure 4 shows the position of the 
slots when the opening angle is over 90°. If the opening 
angle is to be increased, the slot 9a must be moved 
counter-clockwise on the surface of the hinge lug 8a. or 
the slot 9b must be moved clockwise on the surface of 
the hinge lug 8b. 

It is a considerable advantage of the hinge mecha- 
nism according to the invention that in order to imple- 
ment the adjusting measures, there is no need to 
change the shape of the casings la and 1b and their 
casting moulds, but the changes can be implemented 
by means of the shape of the hinge pins, which is much 
more economical in the light of manufacturing tech- 
niques. 



Claims 

1. A hinge mechanism (2) for fastening two different 
parts (1a, 1 b) of a foldable device (1 ) to one another 
so as to nable the opening and closing of th de- 
vic , which m chanisrn comprises a first hinge lug 
(8a) fastened as immobil to th first part of the de- 
vice (1a) and a s cond hing lug (8b) fastened as 
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immobile to th second part of the d vie (1b), 
which hinge lugs ar applied so as to settl coaxially 
in succession, and within which hinge lugs th re is 
a hinge pin (10a, 10b) and a spring (6) that fore s 
the hinge pin, characterized in that the hinge pin is 
divided into two parts (10a, 10b), the first (10a) of 
which is form-locked in axial transition to the first 
hinge tug (8a) and the second hinge pin part (10b) 
is form-locked in axial transition to the second hinge 
lug (8b), that there are slots (11a, 11b) in one of the 
end surfaces of each hinge lug, and ridges (12a, 
12b) of similar shape on the second end surface, 
that the slots and ridges in the opposite end surfac- 
es of the hinge pins (10a, 10b) forced into contact 
with one another by the spring (6) are intended to 
fit into one another at a certain predetermined open- 
ing angle of the device, and that the common con- 
tact surface (III) of the slot (11a, 11b) and the ridge 
(12a, 12b) settled within it, which in the direction of 
rotation of the opening movement of the hinge 
mechanism (2) is the side behind and operates as 
the pushing side, is essentially rectangular against 
the end surface of the hinge pin in order to stop the 
opening movement of the device, white the opposite 
common contact surface (IV) forms an angle small-, 
er than 90° with the end surface of the hinge pin. 

2. A hinge mechanism according to Claim 1 , charac- 
terized in that the angle between said second con- 
tact surface (IV) and the end surface of the hinge 
pin (10a, 10b) is between 80° and 40°, preferably 
between 70° and 60°. 
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terlzed in that the two trapezoids (12a, 12b) on the 
end surface of th hing pin and the corr sponding 
two trapezoidal slots (11a, 11b) on the oth r nd 
surfac are located diagonally opposit to on an- 
other. 

7. A hinge mechanism according to any one of the pre- 
ceding Claims 1 to 6, characterized in that the 
opening angle of the device is adjusted by changing 
the angle position of the axial slot (9a, 9b) in the 
hinge lug (8a, 8b) in relation to the part of the device 
to which it is fastened, in order to change the mutual 
position of the axial slots in the second hinge lug * 
(8a, 8b). 

8. A hinge mechanism according to any one of the pre- 
ceding Claims 1 to 7, characterized in that the 
hinge pin (10a, 10b) is manufactured by injection 
moulding. 

9. A hinge mechanism according to Claim 8, charac- 
terized in that the hinge pin (10a, 10b) is manufac^ ; 
tured from thermoplast c 

10. A foldable device, such as a mobile phone, char- 
acterized in that one of its hinges is a hinge mech? • 
anism (2) according to any one of the preceding ; 
claims 1 to 9, and the other hinge is an .ordinary ; 
combination of hinge lugs - hinge pri (3) forced into 
contact with said other mechanism by a spring. ^73 / 



3. A hinge mechanism according to Claim 1 or 2, char- 
acterized in that the first hinge pin (10a) and the 
second hinge pin (10b) are of similar shape. 

4. A hinge mechanism according to any one of the pre- 
ceding Claims 1 to 3, characterized in that the form 
locking of the hinge pins (10a, 10b) to the hinge lug 
(8a, 8b) is implemented by an axial slot (9a, 9b) 
formed on the inner surface of the hinge lug and by 
an extruding portion (13a, 13b) of corresponding 
shape on the outer surface of the hinge pin. 

5. A hinge mechanism according to any one of the pre- 
ceding Claims 1 to 4, characterized in that the ridg- 
es (12a, 12b) on the end surface of the hinge pin 
(10a, 10b) are formed by two similar trapezoids, one 
vertical side (I) of which forms an extension of the 
envelope surface of the hinge pin, and the side (III) 
of the sides (II, IV) at an angle towards it, which is 
the side behind or the pushing side in the direction 
of rotation of the opening movement of the hinge 
mechanism, is ssentially rectangular towards the 
end surface of th hinge pin. 

6. A hinge mechanism according to Claim 5, harac- 
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Fig. 3 
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(54) Hinge mechanism for fastening the two parts of a foidabie apparatus to one another 



(57) The invention relates to a hinge mechanism for 
a foidabie device. The previously known devices of this 
typ do not stay in the open position in the desired man- 
n r, but they either open too much or close too easily. 
The hinge mechanism according to the invention locks 
the device in the open position, from which it does not 
open further even by using more force. Closing takes 
plac using little force, whereby the amount of the force 
required is easy to adjust by altering the shape of the 
hinge pins. The hinge pin is divided into two parts (10a, 



10b). The first hinge pin (1 0a) is locked in axial transition 
to the first hinge lug (8a), and the second hinge pin (10b) 
is locked into the second lug (8b) correspondingly. One 
end surface of the hinge pin has ridges (12a, 12b), and 
the other end surface has corresponding slots (11a, 
11b). In the open position of the device the ridges and 
slots are matching. The shape of the ridges and slots is 
such that the device cannot be opened beyond the open 
position and that a suitably small amount of force is re- 
quired to close the device. 
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